A composite index incorporating the frequency and structure (target, type of defence, etc.) of play fighting was used to compare the complexity of such play in 13 species of muroid rodents whose behaviour has been previously described. A phylogenetic comparison of the distribution of the complexity of play fighting revealed that relatedness did not predict complexity. The most likely pattern for the ancestral rodent was moderate levels of complexity, from which increases or decreases in complexity then appeared to have evolved independently, at the level of subfamily and genus. Given that phylogeny did not predict the distribution of the pattern of play fighting, an alternative hypothesis was tested. That is, that instead, the distribution was produced by species differences in sociality, as reflected by the degrees of male-female association amongst adults. The analysis revealed that play complexity was unrelated to species differences in sociality, with both highly social and relatively asocial species being equally likely to have high or low levels of play complexity. The implications of these results for the evolution of mammalian play are considered.
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Social play is one of the most commonly occurring forms of play in mammals, yet its frequency and complexity varies dramatically among species (Fagen 1981) . Indeed, even within a single order as Rodentia, social play can range from being absent or rudimentary to as complex as that reported for primates or carnivores (Fagen 1981; Hole & Einon 1984; Pellis 1988) . Much of the focus in the past few decades has been on the function of play (see Bekoff & Byers 1998 , and chapters therein), where the object of explanation has usually been those cases of mammalian play that are the most complex and the least ambiguous. However, a satisfactory hypothesis must also account for cases where play is absent or rudimentary. It is likely that to deal adequately with the wide taxonomic variety in extant play, more attention has to be paid to the issue of its phylogenetic origins (Burghardt 1984 (Burghardt , 1998 . While some attempts have been made to consider the origins of play (e.g. Byers 1984), these analyses have rarely been the explicit focus of attention (e.g. Burghardt et al. 1996; Kramer & Burghardt 1998) .
To begin such an analysis, two things are needed. First, taxonomic variety in play has to be compared in an explicitly phylogenetic manner. Comparison of the taxonomic spread of play with regard to the relatedness of the species compared can yield information as to the degree that such behaviour is subject to phylogenetic constraint, and specific adaptive hypotheses can be tested for their ability to explain the distribution (Harvey & Pagel 1991) . Furthermore, as the species compared are related to each other in varying degrees, they are not independent samples; thus, statistical methods incorporating phylogenetic data are needed (Harvey & Pagel 1991) . Second, a taxonomic group for which play has been consistently and systematically characterized is required. Rodents, especially Muroidea, provide such a group (Pellis 1993) .
The present analysis focuses on play fighting, the most common form of social play (Fagen 1981) . Play fighting typically involves nonaggressive competition for some advantage, such as biting or otherwise contacting a particular target on the partner's body (Aldis 1975; Symons 1978) , and so can be readily distinguished from locomotor or object play. Its relationship to other forms of social play is not always certain. Play mothering, for example, involves the behaviour patterns typical of nurturing younger animals, and so is usually distinguishable from the more competitive appearing play fighting (Fagen 1981) . Sexual play, in contrast, can sometimes involve competitive wrestling that is similar in appearance to play fighting involving the species-typical behaviour patterns of agonism. Although superficially similar, these two forms of play fighting can be differentiated by the targets involved. While many species from various mammalian
